Louisiana State University

LSU Digital Commons
LSU Agricultural Experiment Station Reports

LSU AgCenter

1954

The biology of the sweet potato weevil
K L. Cockerham

Follow this and additional works at: http://digitalcommons.lsu.edu/agexp
Recommended Citation
Cockerham, K L., "The biology of the sweet potato weevil" (1954). LSU Agricultural Experiment Station Reports. 95.
http://digitalcommons.lsu.edu/agexp/95

This Article is brought to you for free and open access by the LSU AgCenter at LSU Digital Commons. It has been accepted for inclusion in LSU
Agricultural Experiment Station Reports by an authorized administrator of LSU Digital Commons. For more information, please contact
gcoste1@lsu.edu.

Louisiana Technical Bulletin No. 483

January 1954

The Biology of the

Sweet Potato Weevil
By
K. L. CocKERHAM, O. T. Deen,

The

M.

B. Christian

and

L. D.

Newsom

sweet potato weevil: A, larva; B, pupa, under side; C, pupa, upper
side; D, adult female. (All about 9 times natural size.)

Louisiana State University

AND
Agricultural and Mechanical College
Agricultural Experiment Station

W.

G. Taggart, Director

CONTENTS
Page

Page
Nature of damage

3

Flight

14

History and distribution

5

Host plants

17

Description of stages

6

Laboratory

Egg

6

Field experiments

19

Larva

6

Survey of host plants

20

Pupa

7

Adult

7

Parasites

22

8

Nematodes

22

8

Mites

23

8

Predators

23

Diseases

23

Rearing teclinique

Development

of the insect

Incubation

...

Larval development and
9

habits

Natural enemies

Seasonal

9

Pujaation

Effect

Development

of the adult

.10

17

tests

22

24

occurrence

on

yield of sweet

24

potatoes

Mating and oviposition

10

Sanitation and farm practices

Feeding habits of adults

11

Summary

Survival of adults

12

Literature

.

.

27

29
cited

30

The

Biology of the Sweet Potato Weevil

CocKERHAM,! O. T. Deen," M.

K. L.

The

sweet potato weevil

the most destructive insect

and

L. D.

(Cylas fovjnicarius elegantulus

enemy

Newsom*
(Sum.))

is

of the sweet potato crop in the United

only on the sweet potato and other plants of the genus

States. It lives

Ipomoea and

B. Christian,^

believed to be a native of Asia. In the United States it has
been mostly confined to the coastal sections, where it has spread principally by transportation of infested sweet potatoes from farm to farm and

from

locality

is

to locality.

Studies on the biology of the sweet potato weevil were

begun in St.
Landry and East Baton Rouge parishes of Louisiana in 1937 to obtain
information that would aid the state and federal projects on the control
and prevention of spread of the insect. The primary objective was to obtain detailed information on the importance of such phases of the biology
of the insect as flight, longevity, and host-plant preference in perpetuating
infestations of the insect.

The purpose

of this bulletin

is

to

summarize

the results of these studies from 1937 to 1949, inclusive. Results of investigations at the same time on control with insecticides will be published elsewhere.

NATURE OF DAMAGE
Most of the damage

to the sweet potato crop by the sweet potato
through infestation of the potatoes."' The larvae also tunnel the
vines, but this injury does not cause appreciable losses. Adults feed on the
potatoes and lay eggs directly upon them (Fig. 1 A) when they are accessible. Feeding and egg punctures and emergence holes mar the appearance
of the potatoes, and may even cause them to become dry or shriveled (Fig.

weevil

1

B).

is

The

use (Fig.

burrow through the potatoes, rendering them unfit
Even moderate infestation may impart a bitter taste.

larvae
2).

for

lEntomologist, Louisiana Agricultural Extension Service, formerly Entomologist,

Bureau of Entomology and Plant Quarantine, U. S. Department of Agriculture.
2Entomologist, Bureau of Entomology and Plant Quarantine, U. S. Department
of Agriculture.

sFormerly Research Assistant, Louisiana Agricultural Experiment Station.
^Entomologist, Louisiana Agricultural Experiment Station.

5The term "potato,"

as

used throughout

this

manuscript, refers to the edible

roots of the sweet potato plant.

Acknowledgments are due C. O. Eddy, former Entomologist, Louisiana AgriculExperiment Station, for consultation and assistance in directing the biological
studies at Baton Rouge; and to C. M. Meadows and G. B. Warren, seasonal assistants,
who helped carry out the work in St. Landry Parish.
tural
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Figure
potato

1.

-iveevils:

Sweet potatoes showing feeding and egg punctures of adult sweet
A, Lightly infested; B, heavily infested.

In addition to direct damage to the crop, the presence
o£ the sweet potato weevil in

certain areas has caused other
losses.

Well-established

and plant
as

indtistries,

seed

as well

growers of sweet potatoes
food,

lor

who had

the mis-

fortinie to be located in areas

infested by

this

been subjected
to

insect,

to

losses

have
due

demand for their
The establishment

decreased

products.

of quarantines to permit the

movement

safe
Figure 2.-Cross section of sweet potato showing larval tunneling, with a sweet potato weevil
larva

(a)

(Slightly

and
less

a

pupa

(b)

in

than twice natural

the

tunnels.

size.)

4

of

certified

from the in^
r
f^sted areas has been beneficial in preservmg markets for

^^^^^^^

,

potatoes
,

,

,

produced in these areas and in reducing the spread of the

the crop

in-

sect.

HISTORY AND DISTRIBUTION
The
who

sweet potato weevil was

first described in 1792-94 by Fabricius
Brentus jormicarius, from specimens evidently from
Trenquebar, India. Later he classified it as Attelabus jormicarius, but
after a time he gave it its original designation of Brentus ^onnicarius.
(•/),

This

called

it

classification

remained undisturbed until

genus Cylas, when Olivier

{13) in 1875 described this weevil as

and Horn

[6)

after the erection of the

placed the species in this genus.

(9)

stated that this

is

Summers

Otidocephalus elegantulus. Le Conte
synonymous with Cylas jormicarius.

Pierce {10) in 1918 published a detailed description

and key for separating species of Cylas. Specialists in the United States National Museum in
1941 decided that the correct designation for this insect should be Cylas
jormicarius subspecies elegantulus Sum., and this

Newell

(7)

referred to the insect under the

root weevil." Comstock

(2),

Hinds

(5),

name

still

common name

and Conradi

sweetpotato root borer," but "sweet potato weevil"
cepted as the common name.

is

(?)

ap^^lies.

"sweet potato
called

now

it

"the

generally ac-

was first recognized as an economic pest in 1857 by Nietner {S),
reported the ravages of the pest in Ceylon in 1856. He stated that in

It

who
one

on hundreds of
was destroyed. Between 1792 and 1856 it was reported from various
parts of Asia and Africa and from the outlying islands of both continents.
It has also been reported in the West Indies, South America, and Mexico.
locality practically the entire crop of sweet potatoes

acres

The

New

sweet potato weevil was

Orleans, La., in 1875.

Its

first discovered in the United States near
next appearance was near Manatee, on the

west coast of Florida, in 1878, and
in 1890.
try

is

The

source of the

not known, but

it

it was found in Harris County, Tex.,
introduction of the insect into this counthought to be the West Indies, since these

first

is

widely separated localities are ports of entry for West Indian trade. This
pest was discovered in Mississippi and Georgia in 1917, in Alabama in
1918,

and

Its

in

Oklahoma in 1922.
now covers a

distribution

large part of Florida, a large

number

and eastern Texas, the lower half of Louisiana,
the coastal counties of Mississippi and Alabama, a few counties of southern and southeastern Georgia, and Charleston County, S. C. In Oklahoma, where it has been reported on several occasions, it was apparently
eradicated before obtaining a permanent foothold.
of counties of southern

Just as the original infestations in Louisiana, Florida,
are attributed to the shipping of sweet potatoes

5

and Texas
from the West Indies, a

gieat part of the distribution along the Gulf coast

may be

attributed to

commerce. The presence of the weevil in
Adams County, Miss., Caddo and Bossier parishes. La., Stephens County,
Okla., and several counties in northeastern Texas was directly traceable
coastwise shipping

to the

movement

and

to

of infested seed or plants into these areas.

In the United States

many

sweet potato weevil. Comstock
described

its life

history.

He

publications have been issued
in 1879 recorded

(2)

stated, "It

it

on

the

from Florida and

seems to threaten the destruction
The more important early des-

of the sweet potato crop in this country."

criptions of the life history of the insect,

its

occurrence and control

measures were made by Conradi (5) in 1907, by Chittenden (1) in 1919,
and by Smith (12) and Reinhard (11) in 1923.
Damage by the insect in 1917 was reported by Chittenden (1) to be
20 per cent of the Texas crop, or $1,800,000, 12 per cent of the Louisiana
crop, or $600,000, and 10 per cent of the Florida crop, or $400,000. Newell
(7)

estimated the damage to the Florida crop in 1917 at 30 to 50 per
many parts of the state, and to be $3,500,000 over the entire in-

cent in

fested area of the Southern States.

Weevil injury to the sweet potato crop in Louisiana was estimated
by growers and dealers in St. Landry Parish to average about 12.5 per
cent per year prior to the Second World War. This loss was in an area
where systematic cultural control measures were employed every year.
These growers and dealers estimated that, without these suppressive
measures, the industry would be destroyed within 3 years. During recent
years the annual loss in the United States is estimated at approximately
$5,000,000.

DESCRIPTION OF THE STAGES
Egg

The

egg

is

creamy-white, broadly oval, and narrowed at the

at-

tached end. It is almost uniformly convex in outline. The surface appears smooth and unpolished, but under the microscope shows slight
granulation. The surface shows no distinct sculpturing, but there is an
indication of imperfect facets.

length

is

The

shell

is

very thin and fragile.

The

about one-fortieth and the thickness about one-fiftieth of an

inch.

Larva

The newly hatched
(Cover illustration)

it

larva

is

nearly pure white, but

a^Dpears ivory white. It

is

when mature

a legless grub, having a

very thin body wall through which the intestinal contents and the fatty
tissues can be seen. The head is light brown, and the mouth parts are
dark brown. The average widths of the head capsules of the three

6

stages examined were as follows: First instar 0.29 mm., second instar 0.43
mm., and the third instar 0.75 mm. The full-grown larva is about threeeighths of an inch long. It is cylindrical, robust, nearly uniform in diameter, and the edges of each segment are prominent and rounded. The
abdominal segments are well defined. On the thoracic segments appear
three pairs of broad leg pads. A few sparse, delicate hairs are seen under

the microscope.

The appearance of j^upal characters in the larva was observed in
one individual during this study. This larva molted twice normally,
pupating with the third molt, it retained the larval form
and in addition assumed pupal characteristics, including legs, wing pads,
and short but very noticeable antennae. It continued to feed and tunnel
into the potato after this abnormal change. Wigglesworth (14) states that
this phenomenon is probably due to the action of two competing hormones, one inducing growth and the other inhibiting metamorphosis.
but, instead of

No

previous record of the appearance of this condition in the family

Curculionidae

is

available.

The maturing

larva, or

prepupa,

is

characterized by the gradual

shortening of the body, gradual thickening of
the appearance of svvfellings

tlie

where the wings and

thoracic region,

and

legs of the adult are to

appear.

Pupa

The pupa (Cover illustration) is at first pure white. Later the eyes,
wing pads, and legs turn dark brown or almost black, while the remainder of the body becomes yellowish. The head and beak are folded
doAvn

upon

the breast.

The wing pads

are short

folded over on the ventral side of the body.

and narrow, and are

The abdominal segments

are

with the last segment bearing two tubercles that curve backward
and outward. The abdomen is mobile. The head is ornamented with
several minute tubercles, and each abdominal segment is decorated with a
distinct,

row of very small tubercles, all of which bear setae or slender
about one-sixth to one-fifth of an inch long.

distal
It is

hairs.

Adult

The

adult (Cover illustration) of the sweet potato weevil

is

a snout

narrow head and thorax, long legs,
and a distended body. The elytra, or wing covers, are metallic dark blue,
the head and snout dark blue, and the thorax and legs brick red. The
long antennae are reddish brown, with the distal segment lighter and
forming a thick club. In the male this club is slender, with parallel sides,
and is longer than the total length of the remaining segments. In the
female it is oval and shorter than the total length of the remaining segbeetle of antlike appearance. It has a

7

The snout is stout, slightly curved, and about twice as long as the
head, with the antennae attached slightly beyond the middle. The antennae, tibiae, and tarsi are clothed with small bristly hairs. The claws are
ments.

black.

The

adult

is

about one-fourth of an inch long.

REARING TECHNIQUE
life history of the sweet potato weevil were
and controlled temperatures, to show the
outside
under
both
conducted
effect of temperature changes on development. The outside-temperature
records were obtained with a recording thermograph. The incubators
used in controlled-temperature studies were electrically heated, and were

Observations on the

controlled by adjustable thermal regulators.

Adult weevils were paired on the date of emergence from sweet poand each pair was put in a 2-ounce tin salve box and supplied with
a small section of sweet potato root. Every day the pieces of sweet potato
were removed and examined for eggs, and new sections were placed in the
boxes. The number of eggs laid each day by each female was recorded.
Some of the eggs were placed in salve boxes and the incubation period
was recorded. A dissecting needle was used in opening egg cells to detertatoes,

mine the time

of hatching.

Sweet potato cubes about 1.5 by 1.5 by 2 cm. were used in studying
the larvae. A small plug was removed from one end of the cube, and a
cavity was drilled at the bottom of the plug with a spear-headed needle, to

Then

was replaced securely.
and several of the
cubes were placed in a salve box. The cubes were broken open daily, and
the larvae were observed and transferred to newly prepared cubes. Pupation and transformation occurred in the sweet potato cubes, and individ-

receive the newly hatched larva.

the plug

Each cube was numbered with an indelible

pencil,

ual records were kept until the adults emerged.

DEVELOPMENT OF THE INSECT
Incubation
Eggs are deposited singly in specially prepared cavities or cells in
and vines of the host plants. Egg cavities may be distinguished from

roots

feeding punctures by the mucilaginous covering secreted by the female.

They
ly to

are usually at 60" angles, whereas feeding punctures are

be perpendicular.

accommodate the

The cavities
The eggs are

ai-e

eggs.

slightly enlarged at the

more likebottom to

attached to the covering of the

cell.

The
studies.

incubation period of 2,924 eggs was recorded during these
of these observations were made on eggs exposed to outside

Most

temperatures. The shortest incubation period recorded, 4 days, occurred
during July and August, when the average mean temperature was above
8

80° F.

The

when

the average

longest incubation period, 56 days, occurred during the winter,

mean temperature was around

51° F.

Larval Development and Habits

The
ly

color of the developing egg remains

unchanged

per end of the egg.

lower end, and by contractions of the body forces

The

hole.

imtil immediate-

when the dark head of the larva can be seen at the
The young larva eats through the shell, usually at

before hatching,

egg shell

is left

itself

upthe

through the exit

behind in the egg cavity when the young larva

tunnels into the host material.

There are usually three larval instars, but an occasional fourth instar
was recorded in this study. The first instar lasted approximately 4 days
for 104 specimens observed, the second instar of 97 specimens was approximately 4 days, and the third instar of 167 specimens lasted approximately 7 to 8 days, or about as long as both the first and second instars
combined.
bore perpendicularly into the sweet potato

First-instar larvae usually

tato.

depth of about 0.5 cm., then tunnel longitudinally within the poThe first molt occurs in the upper layer of the longitudinal tunnels.

The

larva excavates a slightly enlarged cavity in the burrow, in

to the

sheds
is

skin.

its

In

this process the old skin begins to split

which

it

over the head and

gradually pushed backward over the body by a series of contractions,

vigorous twistings, and lateral movements. This requires from a few minutes to several hours,

depending on the temperature.

Second-instar larvae have no consistent direction of tunneling, but
usually

burrow deeper into the potato than the

first-instar larvae

before

molting. Third-instar larvae tunnel in various directions and go deeper
into the potato than do the others, sometimes reaching the center of a
large potato. Therefore, the

most damage

caused by the third-instar larvae. They,

near the surface. Larvae of
rows for short distances.

The

all

as

to sweet potatoes

(Fig. 2)

is

they approach maturity, feed

three instars sometimes retrace their bur-

was observed under outside temperatures. The shortest period, 12 days, was recorded during July and
August. The longest period, 154 days, extended from October to early in
March.
larval stage of 236 individuals

Pupation

The
its

body

full-grown larva excavates a cell two or three times the size of
in

which

to pupate.

This cavity

is

usually located near the sur-

After preparing the cell the larva ceases feeding and becomes quiet
for one or more days before pupating.

face.

The

first

external indication of pupation

is

the splitting of the

head

capsule of the prepupa between the rudimentary antennae and the skin
on the dorsal thoracic region. Through these openings the head and tho-

rax of the pupa appear.
the posterior end

The

old larval skin

is

of the body by a series of

then gradually pushed over
body contractions and vigo-

rous movements.

The pupa

usually remains quiet, but

if

disturbed

it

moves by

circu-

lar twistings of the abdomen, and may sometimes turn over.
The time required for the pupation of 201 individuals under obser-

vation varied inversely with the temperature. The minimum length of
this stage, 5 days, was observed in August and September, and the maxi-

mum,

49 days, in December.

trolled temperature,

The

average length of this stage under con-

between 78° and 82°

F.,

was

7.5 days.

Development of the Adult
At the end of the pupal stage the pupal skin is split down the back
from near the head. The new adult pulls its head out of the old skin and
then its legs. As soon as the legs become rigid they are used to push the

The partially exposed wings are wrinkled at
but after a short time body fluids flow into them, expanding them

skin off the rear of the body.
first

to full length

beyond the wing

covers, in

which position they remain until

hardened. The wings are then folded in the normal manner under the
wing covers. The newly transformed adult is almost white and rather helpless. A minnnum of 4 days is required for it to become able to cut a

passageway to the surface of the potato and emerge. This emergence
period averaged 7 days in July at a mean temperature of 82° F., and 37
days in December at 52° F.

The

period from emergence from the pupal

cell to

oviposition was

observed for 155 females from July 19, 1937, to August 6, 1939, under
outside temperatures. It required from 1 to 119 days, or an average of 15
days. In a controlled-temperature cabinet at a temperature of 78 to 82° F.,

however, oviposition of 25 other females took place in from 3 to 14 days,
or in an average of 4.5 days.
Laboratory studies on the adult life of 103 pairs of weevils were completed in December 1939. Complete data were obtained on 90 males and
100 females. The length of life of the males after emergence ranged from
3 to 187 days, averaging 72,

whereas that of the female ranged from 3 to

254 days, averaging 85. In other studies several specimens of both sexes
lived well over 300 days and one male lived 416 days.

MATING AND OVIPOSITION
Normal egglaying does not

take place until after mating.

Under

experimental conditions, however, 14 isolated females caged at 80° F. for
30 days, laid 7 unfertile eggs as compared with 926 fertile eggs laid by
10

comparable females caged with males. At the end of this period 9 of the
unmated females were caged with males. They began to lay fertile eggs
normally the following day. The mating process of one pair was observed
to last over 45 minutes. Mating seems to occur at any time and at frequent intervals. A single mating, however, appears to be sufficient for lifetime. Mated females isolated in September laid fertile eggs the following
March without having an opportunity for further mating.
Oviposition was observed from June 1938 to August 1939. Some
eggs were laid in every month of the year, but the rate of oviposition declined slightly during September and October, dropped sharply in November, and then became negligible until March. It picked up slowly until the latter part of April, when it began to increase tremendously. The
oviposition period of 84 females ranged from 1 to 249 days, with an average of 62 days. These females laid from 1 to 319 eggs, an average of 119
each. Twenty-five females confined in a controlled-temperature cabinet

operating between 78" and 82°

F. laid

from 0

to 202 eggs,

with an average

of 78 per female.

During December 1938, 50 pairs of adults were observed daily. On
two days with daily mean temperatures of 62.5" and 65" F. the adults
were active, fed a great deal, and laid eggs. During the remainder of the
month the daily mean temperatures ranged from 34" to 61" and no eggs
were laid. At temperatures from 45" to 61" the adults were sluggish and
fed very little, At 42" they were very sluggish and did not feed whereas
at temperatures below 42 there was no activity.

The post-oviposition period of 117 females under observation between July 1937 and August 1939 averaged 14 days, ranging from 1 to 103
days. In a controlled-temperature cabinet operating between 78" and 82°
F. the post-oviposition period of 25 females ranged from 1 to 40 days,
averaging 5 days.

FEEDING HABITS OF ADULTS
The

adult weevil will feed on any exposed part of the plant, but pre-

fers the potatoes, into

which

it

makes

tiny holes

(Fig.

1)

with

its

long

slender snout. These feeding punctures occur in patches

and are very
shallow. In the field the weevil does more feeding on the stem end of the
potato, because it is nearer the surface of the soil and therefore more accessible. For the same reason the upper surface of the larger potatoes beneath or near cracks in the soil are more likely to be fed on. The weevil
avoids light, and therefore feeds on the under surface of potatoes exposed to light in storage.

The adult sweet potato weevil on the vines feeds by gnawing rather
than by making distinct punctures, as it does on the roots. On the main
stems, petioles,

and

leaf veins the feeding scars often
II

run together or

overlap.

The

weevil feeds on the crown or basal part of the vines, stems,

petioles, and leaf veins, in approximately the order given. In May and
June 1939 volunteer sweet potato plants were collected from the fields
and examined for the distribution of feeding. In May the feeding was as
follows: 70.2 per cent on the stem, 29.3 per cent on the leaf petioles, 0.3
per cent on the young leaves, and 0.2 per cent on the leaf veins. In June
58.1 per cent of the feeding was on the stems, 37.7 per cent on the petioles,
3.3 per cent on the young leaves, and 0.9 per cent on the leaf veins.
In a laboratory test two male and two female weevils were placed
between a healthy young sweet potato vine and a potato in each of five
cages and were observed at intervals for 22 days. In 75 per cent of the
observations the weevils were on the potatoes and in only 11 per cent
were they on the vines.
During a 2-week period an experiment was conducted in the laboratory to determine the effect of different qualities of light on the feeding
of adults. A box was lined with heavy black cloth and was covered with
transparent, red, and blue cellophane and thick, black photographic

paper, in such a

manner

that each material covered one-fourth of the box.

Pieces of sweet potato were cut so that weevils could feed

eggs only on the surfaces exposed to light.

number

One

and deposit

piece was placed in each

were released in the center of
it. Light was supplied by a 100-watt light 5 feet above the box. The
temperature of the room was approxiinately 80" F. The pieces of potato
were examined daily for feeding punctures and for the number of eggs
deposited. At the end of the experiment there were 1,997 feeding punccorner of the box, and a

of weevils

tures and 117 eggs under the blue cellophane, 4,059 feeding punctures
and 312 eggs under the transparent cellophane, 8,525 feeding punctures
and 795 eggs under the red cellophane, and 12,830 feeding punctures and
1,529 eggs under the black paper. This experiment indicated that most
of the feeding and oviposition took place in the absence of light. The
second greatest amount was in the light passing through the red cello-

phane, an indication that the red-light rays appeared almost like darkness to the weevils.

The

least

amount

of feeding

and oviposition was done

in the light passing through the blue cellophane.

In one

on

test

a shallow,

placed in the

one

the rays of a selective spectrum were focused

white-enameled
tray, at

tray.

equal distances apart, so

as to barely

extend from

a

marked preference

end of the spectrum, followed by the
and green, in the order given.

blue, red, orange,

side of the spectrtnn to the other. Adults

showed

for the violet

yellow,

on adults

Five sweet potato vines for food were

SURVIVAL OF ADULTS
Adults were caged without food during 1937 and 1938 in sweet po12

tato fields

and

in adjacent uncultivated areas, or headlands, to

determine

the length of time they could live without food. These cages were approximately 2 feet high and 3 feet square, and most cages contained 100
adults each. The cages were examined at intervals for live weevils. Adults
lived longest in cages placed over

headland grasses and weeds. During

the winter of 1937-38 the longest period an adult was observed to live

without food was 119 days, but during the winter of 1938-39 it was 144
days. One adult lived 50 days in the spring of 1939, another lived 28
days in the

summer

of 1939,

and

2 adults lived 44 days in the fall of 1938.

In cages set on headlands during the winter, the survival after the indicated

number

Days

of days without food

was

as follows:

Days

Per cent survival

Per cent survival

119

1.0

113

1.4

135

.2

122

.8

125

.6

126

.2

130

.4

134

1.0

144

.2

During the winters

of 1937-38

and 1938-39 screen cages 4 inches in

diameter and 7 inches high were placed in the field and filled with trash
and dead grass. One hundred adults were put in each cage without food.

The

survival after 30, 60,

and none,

cent,

and

1

and 90 days

in 1937-38 was 64 per cent, 12 per

respectively; in 1938-39

it

was 48 per

cent, 7 per cent,

per cent, respectively.

Without food the adults lived longer during the winter months than
in the spring, summer, and fall. The higher the temperature the shorter
the period of survival. Grass and weeds on headlands apparently furnish
some protection to weevils, since they lived longer in cages in these
locations than in cages placed in clean fields. In cages in the insectary

and

in constant-temperature cabinets operated

survival was

much

between 78" and 82"

F.

shorter than in ixnprotected field cages.

Winter survival of adults is very important, because a few adults can
from late harvest until plants have sprouted on seedbeds the following spring. These few survivors are sufficient to perpetuate
infestations on sweet potato farms.
Records on the winter survival of adults in field cages with sweet
potatoes for food were also obtained. During the winter of 1937-38, the
percentage of survival in four cages was 16, 28, 19, and 2 per cent; 4 per
cent of the adults survived the winter of 1938-39 in one cage. Of 25,000
live in the fields

to 30,000 adults in insectary cages

with sweet potatoes in the

fall of 1938,

than 1,000 were alive the following April.
During the winter of 1939-40 a very unusual freeze occurred in St.
Landry Parish, when the temperature dropped to 11° F. on January 19

less

13

and

on January

to 13"

secutive days.

inches of

A

by freezing temperatures for 17 conon January 18 and 19 was followed by 3

27, followed

3-inch sleet

snow on January

22.

No

sweet potato weevil adults in the

winter-longevity cages survived this cold weather. In one cage, however,
one male and seven females, or 8 per cent of the adults, were alive on
January 22, after 4 days of freezing weather, with the temperature drop-

ping to

IP on one

day.

where they lived and

The

These adults were brought into the laboratory,

the females deposited eggs that hatched.

activity of adults

depended upon the temperature and did not

completely cease during any

dropped below
oviposition
47",

month

TO" F. activity

ceased.

Very

was

little

of the year.

sluggish,

When

and when

the temperature
it

feeding occurred below

and adults became completely

was below 60°
50°, none at

inactive at 40". In the laboratory all

adults subjected to 30^ for 7 days were killed. In the field adults apparently can survive longer at an average temperature of 30° because of fluctuations.

FLIGHT
Prior to these investigations the sweet potato weevil had only occasionally been observed in flight and then only for short distances. The

new infestations was therefore considered to be almost entirely
from the transportation of infested plants or sweet potatoes. These investigations, however, show that adults fly freely during the warm part
of the year, but seldom at temperatures below 65" F. One night 169
specimens were caught in an electric light trap placed about 40 feet from
infested sweet potatoes. This trap, equipped with a 40-watt bulb and
located on the back porch of the laboratory, was operated two nights

source of

November 1937. Of the weevils caught,
caught each month were as folnumbers
84 per cent were males. The

each week from April 13 through
lows:

Month

6

May

14

June

75

July

Month

Weevils caught

April

125

Weevils caught

August
September
October

November
weevil was made during

169

110
36
0

1938 and
A study of the dispersion of the
1939 on rice farms in the vicinity of Abbeville and Crowley, La., where
very few sweet potatoes are grown. Here, areas several square miles in

were located that were not infested with the sweet potato weevil.
Storage banks containing 3 to 10 bushels of infested sweet potatoes were

size

up as sources of infestation. At distances of approximately 14, I/2.
and 1 mile from each of these infested storage banks from 300 to 800
uninfested sweet potato plants were set out and cultivated during each
set

14

crop season. By October of each year most of the plantings were infested,
a fact which indicated that the weevil could spread by flight at least 1

mile in a season. As shown in the following tabulation, the percentage
of plants infested did not seem to be influenced much by the distance

from the infested storage banks.
Per Cent of Plants Infested
At Crowley, La. At Abbeville, La.

Yards from source

440

17.3

12.7

880

44.8

11.7

940

44.9

1320

11.4
.

.

7.7

15.8

.

1440

0

1660

30.0

1760

25.7

3.8

Since the weevils evidently spread from the infested storage banks to
the unihfested trap plantings by flight, an experiment was begun in 1939
with light traps to determine the distance of flight from one of these
storage banks.
aniline dye. Oil

Electric,

gas,

and kerosene

Red O, was dusted

Each week from 5,000

to

lights

bank

a female weevil with dye

on

An

at intervals.

10,000 adults were dusted with the dye

liberated in the storage bank, to provide a large

male and

were employed.

into the storage

and constant

and

flight.

A

their bodies were caught in a

from the storage bank, and 25 males and 3 females
mile away. All these weevils had to traverse a rice field
of a mile wide and flooded with 4 to 8 inches of irrigation

light trap li^ miles

were caught
14

to

1

water.

During 1939 tanglefoot screens were used on different farms in St.
Landry Parish. In each location two vertical screens were placed at right
angles to each other so that a surface was exposed to any breeze or line of
flight. Some of the screens were on the edges of old sweet potato fields,
and some in field roadways. Between July 27 and August 27, 13 adults
were collected at three different locations. These studies indicated that
while some of the weevils were moving from the old infested fields to the
newly planted fields, others were flying indiscriminately.
In 1940 two sets of tanglefoot screens were used to determine the effect of wind currents on flight and the elevation at which adults fly.
Each set consisted of three screens, 3 feet wide and 4 feet high mounted
perpendicular to the ground (one above the other) and spaced to extend
from the soil surface to 4 feet, from 9 to 13 feet, and from 18 to 22 feet
high. One set of screens was in line with the prevailing wind currents
and the other across them. Each set was 22 feet from a bank of infested
15

sweet potatoes.

screens collected

that

examined twice each week. The bottom
more adults than did the others. However, the top screen

The

screens were

six specimens.
the advantage of the prevailing breeze collected
than against
breeze
prevailing
weevils were caught in line with the

had

More
it. The

an elevation of approximately
that they were gain20 feet within 22 feet of the storage bank indicates
considerable distances.
ing elevation very rapidly and that they fly
fact that adults

were collected

at

sides of a
In 1941, eight single tanglefoot screens were placed on three
artiweek
1,000
each
Twice
sweet potato field at the Experiment Station.

colored adults were released in this

ficially

field.

Between July

17

and

operated beAugust 25, 44 adults were collected. The screens were not
August 25 and September 9, and no liberations were made after

tween
August

25.

9 to September 30, 40 of the colored adults
were collected on the

From September
"

'

'

.'

screens.

These observations
some
showed that

:

flight

may

take place

any time during
the day or night, but
little during the day,
at

unless the insects are

disturbed.

During a
one

period

10-dav
electric

-

trap

light

caught 150 adults on
five

alternate

when

nights,

was turned

it

off at 8:30 p.m.,

and

436 on the other

five

when

was
operated throughout
Females
night.
the
taken at the trap were
placed in cages with
sweet potatoes, where
they oviposited and
the eggs hatched nor-

nights,

it

mally.
Fig. 4.

glory

Luxuriant growth and blossoms of the morning

{Ipomoea irichocarpa)

.

a host of the sweet potato

weevil

16

was more
on
dark
nights than on bright
Flight

general

moonlit nights. Adults also flew most freely during calm weather or when
there were gentle breezes. A wind-direction indicator, operated in conjunction with the light traps, showed that more adults were collected in
line with the breeze than against it. One light trap 220 yards from the dispersal point collected 40 adults on eight nights, six of which were favorable for flight toward the tra23. On two nights with breezes away from
the trap only 4 adults were caught. Another light trap 880 yards from
the dispersal point caught 26 adults

on seven

the breezes were favorable for flight.

On

nights,

on

which

five of

the nights with unfavorable
breezes only 2 adults

\
„

;

*

,

were caught.

HOST PLANTS
I'

^

Laboratory Tests

.

In laboratory stud-

I

^'

extending

ies

k,.

.

^

several

more

years

than 100 of the na-

'

tive

I

in

plants
J

potato

.

'

•

I

tested

of

as

The

weevil.

were
planted from

host

sweet

the

plants

transfields to

large flowerpots, over

which

;

growing
Landry Parish

plants

St.

were

f

over

were

placed

glass globes covered
with cheesecloth. The
pots were embedded
in moist soil in an in-

'

sectary

and

luiusually

thrived

well.

Ten

male and 10 female
weevils were placed

I

in
each cage and
were observed at reg-

ular

intervals

until

were dead. Large
field cages were also
used in breeding and
all

Fig. 5.

The

cypress vine,

Ipomoea quamoclit, a wild

host of the sweet potato weevil, growing as an ornamental.

17

host-preference
ies.

Stud-

(L.)

Weevils bred in the following Ipomoea plants: batatas; pes-caprae
Sweet (Fig. 6); bona-nox L. x hederacea Jacq.; dissecta (Jacq.)

Pursh; hederacea Jacq.; hederacea var. integriuscula Gray; heptaphylla
(Rottb. and Willd.) Voight; machrorhiza Michx.; lacunosa L.; Littoralis
(L.) Boiss.;

muricata Jacq.; pandurata

(L.)

G. F.

(Fig. 5); sagittata Cav.; setosa Ker.; trichocarpa Ell.

W. Mey;

quamoclit L.

(Fig. 4);

and Ipomoea

sp.

Figure

(5.—

The

wild host Ipomoea pes-caprae of the sweet potato weevil on a

sandy seashore.
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Adults also feed to some extent on the plants shown in Table

TABLE

1.

1.

-Plants on which adult sweet potato weevils fed but did not breed

Amount

Plant

Part of plant fed on

of

feeding
A.niciT(iyithus sp.

Amaranthus spinosus
Cuscuta

L.

sp.

Dichondra cdTolinensis Michx.

GO.

Under

Considerable

Stems

Heavy

Stems)

U.U.

iVXCllil

C1 ccV\ f
oiignt

T^ot
I i~vl
JrcLlOlCa,

side of leaves

petioles

Jacquemoniia taninifolia
(JL.)

oriscu.

Physalis

1*

orinoccensis

Phytolacca atneTicaua

GO.

Scsbayiia

Art.

oH_Hl)
*

Leaf veins

Solaiium cavolinense L.

GO.

Under

Solanum nigrum L.

do.

(probably Thotnbifolia)

Vigna sinensis

(L.)

f\T
Ul

lPQT7PC
ICd-VCo

GO.

exaltata,

Solanum tuberosa

c 1 ri P
SlLLL,

Tin

ao.

Sida sp.

l^*wLlvyAi_0

iin(nfiT'
lillLlCi

side of leaves

Do.

(plant)

Moderate

Main

(tuber)

do.

Around stem

L.

stem; petioles

Under

Endl.

(cowpea)

near

do.

scar

side of leaves;
soil

stem.

surface

Field Experiments

Wild

hosts were planted in the field during 1940-41 to test weevil

preference between the

common

native hosts. In 1940 five wild hosts

and

grown in replicated field plots with sweet
Each plot consisted of four plants spaced 4 feet apart in single
rows, and was replicated six times in 1940 and eight times in 1941. Each
year all the plants were examined in October to determine the degree
of infestation. The average numbers of weevils found per plant were
in 1941 seven wild hosts were
potatoes.

as follows:

Species of

Ipomoea

Average number of

iveevils

per plant

1940

1941

batatas (sweet potato)

35

16

hederacea var. integriuscula

12

18

hederacea

9

14

quamoclit

8

24

trichocarpa

6

8

pandurata

2

(L.)

lacunosa

1

7

heptaphylla

31
19

In 1940 an average of 57 additional weevils per plant and in 1941
an average of 43 additional weevils per plant were taken from the potatoes of these plants.

Survey of Host Plants

During July and August 1941
farms in the vicinity of Sunset,
distribution

and occurrence

St.

Landry Parish,

of the weevil, (2)

(3) the intensity of infestation.

was conducted on 14
determine (1) the
relative abundance, and

a survey of hosts

The farms

its

to

selected for the survey repre-

and were in an area approximately 12
miles long and 4 miles wide. Sweet potatoes are grown on all the

sented different local

soil types

farms every year. Some farms were classed
the status of others was

Table 2.
During September
ness places, and vacant

unknown. The
1941,

as

heavily

infested,

results of this survey are

but

shown

in

55 properties, including residences, busi-

lots in the village of Simset, La.,

were surveyed

for wild host plants of the sweet potato weevil and for their infestation
by this insect. Thirty-nine properties contained Ipomoea plants, and in-

were found on 8 of them. Of the 4 species infested,
trichocarpa was the most common, being found on 5 properties. The
other species were quamocUt, hederacea var. integriusnda, and miiricata.
During 1939 examinations were made of volunteer sweet potato
fested

plants

plants

and

several varieties of wild host plants

on

a heavily infested

sweet potato farm from which infested sweet potatoes were not removed
the preceding year. Samples of about 100 plants of each variety present

showed 54 per cent

of the volunteer sweet potato, 72 per cent of hederacea

integrhiscula, 35 per cent of hederacea,

and 28 per cent

of the

pandurata

plants to be infested.

Landry Parish infestations were also found in the
Ipomoea: trichocarpa, quamocUt, and an unidentiAlexandria, La.; sagittata, littoralis, pes-caprae, and tricho-

Away from

St.

following species of
fied species in

carpa in southern Alabama;

and

littoralis,

dissecta in southern Mississippi;

pandurata, trichocarpa, sagittata,

and

littoralis, pes-caprae,

and

tricho-

carpa in southern Georgia.

The examination

of

many

wild hosts during several years showed

that a few weevils passed the winter in them. Specimens were found to
have overwintered in Ipomoea sagittata near Slidell, La.; in pandurata in

Baldwin County, Ala.; in littoralis and dissecta on the Gulf coast of Mississippi; and in trichocarpa in Thomas County, Ga. Large numbers of
roots of pandurata were examined early in the spring for several years.
Many of them contained weevil tunnels and some of them dead weevils,
but very tew live weevils were ever found.

The

data collected indicate that only a small percentage of weevils
20
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overwintered in wild host plants. The importance of these plants in the
overwintering of weevils is apparently not so great as has been thought.

NATURAL ENEMIES
Parasites

Early in August 1940 at Baton

Rouge

a

number

of

dead third-instar

larvae of the sweet potato weevil were found in their tunnels in sweet
potato vines. Each presented a characteristic, blackened appearance, and

hymenopterous parasite attached to it. During
the month 24 of these parasites were discovered and 5 of them emerged.
In September more parasites were found. Adult parasites reared from
these weevil larvae were identified'' as Microbracon niellitor (Say) and
punctatus Mues. Another hymenopterous parasite was found in tunnels,
where it was actively feeding on weevil larvae. It attacked them from

had

a small cocoon of a

and made no cocoon.
During September 1940 the following

the exterior

parasites were recovered at

from a group of sweet
in a vine of Ipomoea
tunnels
from
taken
pupae
potato weevil larvae or
in sweet potato vines,
tunnels
weevil
from
quamoclit. Five cocoons taken
as Microbracon
identified
were
one of which was attached to a dead larva,
Sunset, La.:

sp.,

Metapelma

spectahilis Westw., reared

probably punctatus.

were found in
sweet potato weevil tunnels in wild host plants. Some of them were

During the

fall of

1941 at Sunset a

number

of parasites

on the weevil larvae. From Ipomoea heptaphylla 7
were recovered, from quamoclit 1 larva and 3
cocoons
12
and
larvae
1 dead adult were recoveied. All the specihederacea
from
and
cocoons,
dishes and placed in a controlled-temperapetri
to
transferred
mens were
from this material were identified as
reared
adults
ture cabinet. All the
were identified as Microbracon
cocoons
the
and
Microbracon punctatus,
some of these were actual
recovered,
was
sp. Since no other host species
actually feeding

weevil parasites.

Nematodes
Nematodes have been

on sweet potato weevils at Biloxi,
Sea Island, Ga., and Fernandina, Fla.,

collected

Miss., by the senior author and at
by Troy Thompson. Those from Biloxi were identified" as Rhabbitis sp.
and Apehelenchus avenae. One lot of specimens was infested with a
species of Neoaplectana, but specific identification was not made. The
larvae of this form were extremely numerous on the host. The specimens
from Fernandina contained a new species of Acrobeloides and numerous

Bureau of Entomology and Plant Quarantine.
nematodes were determined by the Bureau of Plant Industry, Soils, and

«A11 parasites were identified by the
7

All

Agricultural Engineering.
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larvae of what appeared to be a species of Neoaplectana.
were breeding in the wild host Ipomoea pes-caprae.

The

weevils

Mites

Numerous

mites have been observed from time to time infesting

weevil adults, sometimes heavily.

Two

mites were identified,* one as a

species of Parasitidae of doubtful genus

and the other

as a species of

Tyrogliphidae. These mites were classed as "riders" and were apparently
harmless. Diuing biology studies at Baton

Rouge an vmidentified species
cavities, but no feeding

was collected on eggs and in sealed egg
on the eggs was observed.
of mite

Predators

Argentine ants— Argentine ants destroy numbers of exposed sweet
potato weevils, particularly the immature stages and eggs that are accessible. There is some evidence that ants have removed eggs or the immature stages from cavities or tunnels when they are very near the surface. Larvae and pupae placed in petri dishes in fields where this ant
occurred were readily seized and carried away. Sweet potatoes containing
86 weevil eggs, deposited over a period of 3 days, were placed on the

grass in the shade of sweet potato vines in a plot heavily infested with this
ant. After a 2-day

exposure the sweet potatoes were placed in a con-

room at 80° F. When they were examined 12 days
no eggs or larvae were found.
Mice— Mice have been known to destroy weevils in stored sweet
potatoes. Most of the pupal cells are near the surface of the tuber, and
mice frequently gnaw away the surface and devour the pupae or the
newly transformed adults. Several weevils have been thus removed from
trolled-temperature
later

a single sweet potato.

Birds— Birds are of
insect's

little

leaves, potatoes,

and

field trash.

as predators,

because of this

Poultry have been observed scratching in

and

refuse around old storage and seedbed
and eating the adult weevils thus exposed.

piles of small cull potatoes
sites

importance

habit of avoiding light and remaining hidden on the under side of

Diseases

A

Fusarium was discovered in two
from Picayune, Miss., by W. B. Hollingsworth
in 1932 and the other from Biloxi, Miss., by the senior author in 1935.
E. H. Frederic and M. H. Tankersley collected greenish appearing specimens in 1939 at Saint Simon Island and Sea Island, Ga., where 75
fungus identified

as a species of

collections of weevils— one

per cent of the weevils infesting the wild host Ipomoea

littoralis

were

Troy Thompson also collected dead immature specimens in Glynn
County, Ga., that had the green coloration.
dying.

sidentification by the

Bureau

of

Entomology and Plant Quarantine.
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During 1940 at Baton Rouge dead larvae, pupae, and adults were
found to be infected by a fungus disease that produced green spores.
Some of these spores were placed on larvae and pupae in test tubes. The
insects turned pink at the place of infection, and then red after death.
This disease was not identified.
The fungus Beaiweria globulifera (Speg.) Pic. was also present in the
collections of material from Biloxi in 1935 and appeared to be equally as
parasitic as the Fusarium. Of the caged specimens, 50 per cent were killed
by the two fungi. Beauveria globulifera is a widely distributed fungus,
which develops in the presence of high humidity. It has killed large numbers of caged sweet potato weevils at Baton Rouge, Sunset, and Opelousas. La., and has also been observed many times over a period of years
in the field, particularly on weevils in stored sweet potatoes. Some efforts
were made to culture and breed this fungus as a control measure. Many
caged adult weevils were killed by spraying them with a spore suspension
from such a culture. However, under dry conditions the fungus became
ineffective.

SEASONAL OCCURRENCE

A

large

number

of sweet potato weevil adults

were released on June

with uninfested plants on June 10.
At weekly intervals until the end of August, 100 random plants were dug
13, 1940, in a

and examined

sweet potato field

set

for weevil infestations.

Eggs were found in 33 per cent of the plants on June 21, at which
time a first-instar larva was found as shown in Table 3. Second instars
were present at the end of 2 weeks and third instars, pupae, and adults at
the end of 3, 4, and 5 weeks, respectively. Weevils were found to be completing their

life cycles

in the vines in

August in a

little

over a month,

with the period required for development within
which compared
per 100 hills increased steadily from 55
infestation
the potatoes. The
October 31. In the fall there was a deon
specimens on June 21 to 5,675
closely

cided shifting of infestation from the aboveground parts of the plant to
the underground parts. August 21,13 per cent were underground, Avhere-

were underground on September 18, 94 per cent on October
31, and 100 per cent on November 15. Although the liberation of adults
in this field soon after the plants were set caused an early and severe

as 87 per cent

infestation, such a condition could occur naturally in fields near heavily

infested storages.

EFFECT ON YIELD OF SWEET POTATOES
Neither feeding by weevils nor their development in the plants appears to affect plant growth except

when in excessive amount on small
made faster growth during the

plants. Uninfested plants in field plots

24

25

first

month

tlian

did infested plants, but

planting

after

no appreciable

thereafter

dif-

ference could be observed.

To

whether

determine

crown infestation had any

on

fect

made

yield,

studies

ef-

were

of plants with infested

and uninfested crowns. The
plants were taken in pairs at
random, 100 pairs in a location or field plot being con-

sidered

This

sample.

a

as

technique should have equalized the influence of soil ferti-

and drainage. Only intlie crown or base

lity

festation in

of

3) was
was imdetermine infes-

plants

the

(Fig.

considered, since
joractical

tation

to

the

in

this area

it

vines

beyond

because of the over-

lapping and intermingling of
vines

from other

hills

and

rows.

The

sweet

potatoes

were

harvested and examined for
weevil infestation. In each

samples the total
was greater for the
plants with infested crowns
than for those with uninfested crowns. In most samples,
of

eight

yield

shown

in Table 4, the pofrom plants with infested
crowns
were more
as

tatoes

Fig.

3.

Sweet potato crown

show tunneling,
potato

larva,

split

open

to

and pupa of the sweet

heavily infested, but the yield
of marketable uninfested potatoes

-^veevil.
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was

also greater.

Evidence of the weevil's preference for the more vigorous plants

was obtained by comparing the infestation and yield of 100 vigorous and 100 weak plants. Except for vigor, the plants were comparable
as they were staked at random in a field of plants from the same source.

TABLE

4.— Relation of infestation by the sweet potato weevil in the crown of the
plants to yield of infested and noninfested potatoes

Sample No.^

Per cent of infested

Pounds of

potatoes produced

marketable potatoes
from plants with

from plants with^
Infested

Uninfested

Infested

crowns
23

crowns

crowns

1

27
20

2

12

33

31

33

89

80

54

57

18

3

12

4

Uninfested
crowns

,

6

16

13

17

78

61

24
5

23
43

6
7

18

114

99

39

69

58

8

58

45

83

71

All samples

30

26

540

468

>Each sample consisted of 200 plants, 100 of which had infested crowns.
2Per cent by weight.

They were

staked in June and harvested in October. The vigorous
more heavily infested than were the weak plants,

plants were 23 per cent

and produced 37 per cent more infested potatoes and 36 per cent more
marketable potatoes. It is thought that the sweet potato weevil is attracted
to the more vigorous plants, because the larger potatoes which they produce have larger cracks and are more easily reached than are the smaller
potatoes on weak plants. The data obtained in these two experiments
crown infestation does not reduce
adults show a preference for the more vigorous

indicate that

yield,

and

that weevil

plants.

SANITATION AND FARM PRACTICES
Throughout the course of these studies experiments were conducted
on the use of insecticides for the control of the sweet potato weevil in the
field. No practical method was found. The grower is therefore dependent
on farm sanitation and cultural practices. They may be supplemented
by paradichlorobenzene fumigation of sweet potatoes intended for seed
or by treatment with DDT. DDT dusts and sprays are very toxic to
weevils in storages and around old seedbeds. Since DDT is poisonous
to warm-blooded animals, however, it should not be employed on sweet
potatoes that are to be used for food or fed to livestock, unless they
are thoroughly

washed before they are used.
27

with

Sweet potatoes can be grown practically free from weevil injury
little extra cost if the following practices are adopted:
1.

Be sure the plants or

draws'' are free

from weevils. The

safest

such plants are not obtainable, carefully hand cull the seed potatoes before bedding them. Destroy
all seed potatoes that show punctures or other signs of injury brought

procedure

is

to use state-certified plants. If

about by the sweet potato weevil; either burn such potatoes or feed them
to livestock. As an added precaution, dust the seed potatoes with 10
per cent DDT when they are stored in the fall, or fumigate the seed
potatoes with 1 ounce of paradichlorobenzene per bushel 3 weeks before
bedding, and do not open or remove the potatoes from the container
or bank until the end of the 3-week period.
Clean up the old storage bank or house as soon as it is empty.
2.
Burn all straw, trash, and infested and half-rotted potatoes; and apply a
dust containing 5 or 10 per cent of
crates in

DDT

the storage house at least

1

to the floor, walls,

month

before the

and empty

new crop

is

planted.
3.

Practice crop rotation. Plant the

new crop

as far

away

as pos-

sible from the sweet potato field of the preceding year.
Plant draws for only a small part of the crop. The larger part
4.
should be grown from vine cuttings, and the crop produced from
draws should be used first. For transplanting, cut the vines several inches
above the surface of the soil. As soon as transplanting has been finished,
destroy the old seedbeds and thoroughly dust or spray the area with

DDT.
5.

When

of the vines.

the crop

The

is

laid by,

throw the

will be difEicult for the weevils to reach
6.

tivation,

soil

up high around

potatoes will thvis be covered deeply with

them and

the base

soil,

and

it

lay their eggs in them.

In the old sweet potato field plant a crop that requires clean culsince frequent cultivation will destroy any volunteer sweet

potato plants.

Harvest the crop. Cut the vines off at the surface of the ground
and remove them before plowing out the potatoes. Burn the vines as
soon as they are dry. Hand-cull the potatoes in the field while they are
7.

being plowed out. Burn all weevil-infested potatoes or feed them to livestock. Pick up from the field and destroy all crowns, roots, small potatoes, and scraps that have been left after the harvest. Turn the hogs and
cattle into the field immediately after harvest to destroy small potatoes

and

roots that the diggers missed.

Replow

the field at least twice during

the winter.
8.

Do

not bank or store potatoes in the same place two years in

9The term "draws"

is

commonly applied

the sweet potato in the plant bed.
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to sprouts

that develop directly

from

succession, unless a

permanent house

is

used that can be cleaned tho-

roughly.

Dig out or otherwise destroy all volunteer sweet potato plants,
wild and ornamental morning glories, and cypress vines in and around
from breeding
fields, plant beds, and storage sites, to prevent weevils
9.

in those plants.

SUMMARY
The

(Cylas formicariiis elegantuhis

sweet potato weevil

the most destructive insect

(Sum.))

enemy of sweet potatoes in the United

is

States.

mostly confined to the coastal sections of Florida, Georgia, Alabama, Mississippi, Louisiana, and Texas. Studies on its biology and
habits were made from 1937 to 1949 in Louisiana to obtain information
It

is

its survival and on how to prevent its spread.
incubation period ranged from 4 days in the
the
Louisiana
In
the winter. The average number of eggs laid
in
days
summer to 56

on the

factors affecting

ranged from 12 to 154 days, the
upon the temperature, and
depending
pupal period from 5 to 49 days,
was
period
72 days for males and 85
the average duration of the adult

per female was 119.

The

larval period

days for females.

The

adults

mate soon

after

they emerge

and the females begin

ovipositing almost immediately. The eggs are laid singly in specially
prepared cells in the roots and vines of the plants.
Reproduction and activity continue throughout the year in Louisi-

weevil
ana, although both are greatly reduced during the winter. The
be
may
stages
all
and
year,
a
generations
eight
to
six
may have from

found at any time. Although most of the specimens pass the winter in the
immature stages, a few adults overwinter in and around sweet potato
fields

even

when food

absent.

is

sweet potato weevil attacks not only the sweet potato plant,
but also a large number of wild host plants.
The sweet potato weevil was observed to breed and reproduce only

The

in hosts of the genus

though

it

fed

on other

Ipomoea,

to

which the sweet potato belongs,

al-

plants.

is spread largely by the transportation of infrom farm to farm or from one locality to another.
However, adults were found to be free fliers and were taken in trap lights
I14 miles from the point of liberation.

The

sweet potato weevil

fested host material

importance in checking weevil infestabeen recorded. The fungus
times, but it is not conat
adults
many
kills
globulifera
Beauveria
it will not develop under
because
importance,
economic
sidered of much

Natural enemies are of

tion, although a

number

little

of enemies have

dry conditions.
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The most

effective control

measures have been the use of weevil-

free planting stock, rotation of crops, the destruction of volunteer sweet
potato plants, the thorough cleaning up of storage sites and old fields,

and the destruction

of infested sweet potatoes

and

infested wild hosts.
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